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Introduction
Non-communicable diseases (NCDs) are emerging as an important 
public health problem in developing countries [1] and their risk factors 
of overweight and obesity have increased in the last two decades [2] in 
both developed and developing countries [3]. About 65% of the world’s 
population lives in countries where overweight and obesity kills more 
people than underweight [4].
Africa is undergoing nutrition transition that is characterized by 
coexistence of malnutrition and obesity, with the obesity epidemic 
affecting first the wealthier populations and later strongly associated 
with poverty [5,6]. It has been argued that this epidemic has occurred 
because of the increasing affordability of highly refined oils and 
carbohydrates, and a move away from subsistence farm work to 
sedentary lifestyles [5,7,8].
Gomes et al. [9] reported the prevalence of overweight and obesity 
of 11.8% and 6.8%, respectively, in Mozambique. Meanwhile, Kamoun 
et al. [10] estimated the prevalence of overweight and obesity at 
21.8% and 12.2%, respectively, in Tunisia, with a higher prevalence of 
overweight (23.6% vs. 10.2%) and obesity (14.8% vs. 8.6%) reported in 
urban than rural districts. In a meta-analysis in which 28 studies were 
included, the prevalence of obesity was 10.0% with urban residents 
being more likely to be obese than rural residents [11].
Among urban residents in Lusaka, the prevalence of obesity was 
14.2% with 5.1% of males and 18.6% of females being obese [12]. 
Reported correlates for obesity in this study were age, sex, education, 
smoking and blood pressure. In another study in urban Kitwe in 
Copperbelt province of Zambia, the prevalence of overweight and 
obesity was 24.7% and 16.9%, respectively. In addition of sedentary 
lifestyles, factors associated with overweight or obese were similar to 
those reported in Lusaka. Differences in the spectrum of correlates may 
reflect differences in the rates of unemployment between the two urban 
populations. No similar studies have been conducted in rural areas of 
the country. 
While obesity prevalence appears to be rising across all low- and 
middle-income countries, it is not clear what urban-rural difference 
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may exist [13]. Jones-Smith et al. [14] studied repeated cross sectional 
data from 37 developing countries and found that in 27 of 37 countries, 
higher social economic status was associated with higher gains in 
overweight prevalence, and in 10 of the remaining countries, lower 
social economic status was associated with higher gains in overweight 
prevalence. Whilst a study was conducted on the prevalence of obesity 
among urban Lusaka residents in Zambia, the objective of the current 
study was to establish levels of overweight/obesity and its correlates 
in rural areas of Zambia with the view of comparing the findings with 
those from urban settings. Since higher weight is associated with higher 
blood pressure [15], control of overweight/obesity would lead to the 
reduction of the prevalence of hypertension.
Materials and Methods
The research methods that were used in the current study are 
similar to those that have been described in similar previous studies 
[16,17]. However, we highlight the methods that were used in the 
current study.
Study area
The administrative political structure of Zambia is divided into 
provinces, districts, constituencies and wards. The Central Statistics 
Office further subdivides the wards into Census Supervisory Areas 
(CSAs) that are further subdivided into Standard Enumeration 
Areas (SEAs). At the time of the survey, Zambia was divided into 9 
provinces and 72 districts (Figure 1).  Kaoma and Kasama districts 
were predominantly rural districts with population sizes of 162,568 
and 170,929, respectively [18]. The major economic activity for these 
districts was subsistence farming.
Kaoma district was one of the 8 districts in Western province. 
Kaoma had 3 constituencies with a total of 20 wards. Meanwhile, 
Kasama district was one of the 12 districts in Northern Province. It had 
2 constituencies with a total of 15 wards. 
Study design
A cross sectional study using a modified World Health Organization 
(WHO) global Non Communicable Diseases (NCD) surveillance 
initiative NCD-STEPwise approach was used in the study [19]. The 
major difference was in the sampling of participants. While WHO 
recommended selecting one participant from each selected household, 








Figure 1: Locations of study sites of Kaoma and Kasama districts in Zambia.
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Sample size
A Statcal program in EPI INFO version 6.04 was used to estimate 
the sample size. Upon considering a 50% prevalence rate of the 
behaviours or indicators considered in the STEPS surveys (as no 
estimate existed) to be estimated within 5% (margin of error), 8 age by 
sex categories [18] and a design effect of 2, we obtained a sample size 
of 6128. After adjusting for 80% response rate, we obtained a sample 
size of 7660. By the end of a series of surveys to be conducted country-
wide, we would have recruited 7660 participants. The sample size was 
proportionally allocated to 8 provinces. The ninth province which was 
Copperbelt province was excluded from the sampling frame because 
it was conveniently represented by Lusaka province being the two 
predominantly urban provinces in the country. The sample size was 
estimated to produce valid prevalence estimates of the behaviours or 
indicators considered in the STEPS surveys for each province. After 
proportionally allocating the sample size of 7660 to the 8 provinces, 
Kaoma district in Western province was allocated 766 corresponding 
to the 10% allocation to the entire sample, and Kasama district in 
Northern province was allocated 766 corresponding to 11% allocation 
to the entire sample. However it became clear after conducting the 
survey in Lusaka urban district that we would not have enough 
resources to complete a nation-wide survey. Our immediate thought 
was to now have a sample size from two rural areas, Kaoma and 
Kasama, which was similar to the sample size obtained in Lusaka urban 
district in order to have an efficient study. The sample size for Lusaka 
was 1915, and we proportionally allocated a sample size of 2089 to 893 
in Kaoma and 1196 in Kasama.
Sampling
A multi-stage sampling technique was used to sample participants 
in Kaoma and Kasama districts. In the first stage of sampling, we 
randomly selected 8 wards in Kaoma; and 6 wards in Kasama. Secondly, 
Standard Enumeration Areas (SEAs) were proportionally selected 
with respect to the ward size. Finally, households were systematically 
sampled from each selected SEA. All persons aged 25 years or older in 
selected households were eligible to participate in the surveys. 
Data collection
Data collection: A modified WHO STEPwise questionnaire [19] 
comprising sections on behavioral measurements (Step 1), physical 
measurements (Step 2) and biochemical measurements (Step 3) was 
used to collect data. Interviews were conducted at homesteads with 
some measurements being conducted in private areas of the homestead.
Blood pressure: The Omron Digital Automatic BP Monitor M4-1 
(OMRON Healthcare Europe BV, The Netherlands) was used to take 
blood pressure readings. An average of three readings was considered 
as the final reading for blood pressure, instead of the recommended 
averaging of the last two readings.
Height and weight: Height was measured using the Seca Brand 
214 Portable Stadiometer (Secagmbh & Co. kg Hamburg, German) 
and was recorded in centimetres. Weight was measured in kilograms 
using the Heine Portable Professional Adult Scale 737 (Secagmbh & 
Co. kg Humburg, German). Both height and weight were measured to 
one decimal place.
Data management
The Epi Data software was used to enter data by two data entry 
clerks. The data entry screen had consistency and range checks 
embedded in it. Data were double entered and validated. The validated 
data was exported to SPSS version 11.5 for analysis. Further editing was 
conducted during running of frequencies by checking responses that 
were out of range.
Definitions
Body mass Index (BMI) was categorized as <18.5 (underweight), 
18.5-24.9 (normal weight), 25.0-29.9 (overweight), and 30+ (obese) 
kg/m2. The variable education was obtained as the highest level of 
education and was categorized as no formal schooling, primary (7 years 
of schooling) and secondary or higher (5 years of schooling/college/
university/postgraduate). The combined prevalence of overweight and 
obesity (BMI 25+) was termed as overweight/obesity. Participants with 
blood pressure readings of more than 140/90 mmHg were considered 
to be hypertensive. Participants who were on antihypertensive 
medication were also included in the high blood pressure group.
Data analysis
Proportions of the outcome variables and socio-demographic 
variables were calculated. Bivariate and multivariate logistic regression 
analyses were conducted. Proportions were compared using the Yates’ 
corrected Chi-square test, and a result yielding a p value of less than 5% 
was considered statistically significant. Factors that were statistically 
significantly associated with the outcome in bivariate analyses were 
considered in a multivariate logistic regression analysis using a 
backward variable selection method. Unadjusted odds ratios (OR) and 
adjusted odds ratio (AOR) with their 95% confidence intervals (CI) are 
reported.
Ethical considerations
The study protocol was reviewed and approved by the University 
of Zambia Biomedical Research Ethics Committee. Permission to 
conduct the survey was obtained from the Ministry of Health [Zambia]. 
Informed consent was obtained after the interviewer explained among 
others the purpose of the study, benefits and risks for taking part in 
the study to the eligible participants. Entry forms were viewed only by 
approved study personnel.
Results
Overall, 2093 participants took part in the surveys: 895 from 
Kaoma and 1198 from Kasama. 
Table 1 shows the distributions of participants’ characteristics by 
sex in each district. The distribution of sex was similar between districts 
(p=0.262), with 40.3% of the participants in Kaoma being males and 
42.8% of participants in Kasama being males. Significantly more 
participants in Kaoma (42.7%) than Kasama (35.7%) were of age 45 
years or older (p=0.002) but no significant association was observed 
between age and district among female participants (p=0.129). Males 
(48.1% aged 45 years or older) were significantly older than females 
(38.9% aged 45 years or older) in Kaoma (p=0.009). However, no 
significant association was observed between age and sex in Kasama 
(p=0.302).
Males and females in Kasama were more educated than those in 
Kaoma (p<0.001). The proportions of participants who had attained 
secondary or higher levels of education were 13.1% in Kaoma and 
21.4% in Kasama. In both districts, males were more educated than 
females (20.5 vs. 9.1%, respectively, p<0.001, in Kaoma; and 33.4 vs. 
12.4%, respectively, p<0.001, in Kasama).
Significantly more females than males in both districts ate 
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vegetables and fruits for 5-7 days in a typical week. However, no 
significant associations were observed between times usually spent 
sitting or reclining on a typical day and sex in both districts. Twice 
as many males as females drank alcohol during the previous 30 days 
to the survey in both districts (48.7% of males vs. 18.8% of females in 
Kaoma and 58.2% of males vs. 26.4% of females in Kasama). About 4 in 
10 of males in Kaoma (39.6%) and Kasama (40.4%) smoked cigarettes 
compared to 10.8% of females in Kaoma and 7.2% of females in Kasama. 
No significant associations were observed between hypertension and 
sex in both districts.
Among participants in Kaoma, 7.5% of them were overweight and 
2.3% were obese. Meanwhile, 7.7% of participants in Kasama were 
overweight and 2.6% were obese. There were no significant differences 
in the proportions of participants who were overweight (p=0.976) and 
obese (p=0.700) between Kaoma and Kasama. Overall, 158 (7.6%) of 
the participants were overweight and 51 (2.5%) were obese. Because 
of small numbers, further analysis was combined across overweight 
and obese. Furthermore, because of no significant differences between 
Kaoma and Kasama in terms of the proportions of overweight and obese, 
further analysis was combined across the two districts. Altogether, 209 
(10.1%) out of 2073 participants were overweight/obese.
In bivariate analyses (Table 2), sex, education, vegetable 
consumption, alcohol consumption, smoking and hypertension 
were significantly associated with overweight/obesity. However, 
in multivariate analysis (Table 2), only alcohol consumption was 
no longer significantly associated with overweight/obesity. Female 
participants were 78% (AOR=1.78, 95% CI [1.46, 2.17]) more likely to 
be overweight/obese compared to males. Participants with secondary 
or higher education level were 2.04 (95% CI [1.56, 2.67]) times more 
likely to be overweight/obese than participants with up to primary 
level of education. Participants who consumed vegetables 5 to 7 days 
in a week were 35% (AOR=1.35, 95% CI [1.06, 1.72]) more likely to be 
overweight/obese than participants who ate vegetables less than 5 days 
in a week. Non smokers were 2.06 (95% CI [1.42, 2.98]) times more 
likely to be overweight/obese than smokers. Participants who were non 
hypertensive were 30% (AOR=0.70, 95% CI [0.59, 0.82]) less likely to 
be overweight/obese than participants who were hypertensive.
Discussion
The prevalence for overweight or obesity in the two rural areas of 
Zambia was 10.1% (7.6% were overweight 2.5% were obese). This finding 
accords that of Walker et al. [20] who reported that among indigenous 
sub-Saharan Africans, obesity was generally low at 1-5%, increasing in 
populations like Botswana, Namibia and Zimbabwe that experienced a 
rise in socio-economic status, urbanization, and diminishing physical 
Kaoma Kasama
Total Male Female Total Male Female
Factor n (%) n (%) n (%) n (%) n (%) n (%)
Age group (years)
<45 481 (57.3) 179 (51.9) 302 (61.1) 728 (64.3) 316 (62.6) 412 (65.7)
45+ 358 (42.7) 166 (48.1) 192 (38.9) 404 (35.7) 189 (37.4) 215 (34.3)
Sex
Male 357 (40.3) - - 512 (42.8) - -
Female 529 (59.7) - - 683 (57.2) - -
Education
None 257 (29.0) 93 (26.1) 164 (31.0) 164 (13.8) 30 (5.9) 134 (19.7)
Primary 512 (57.9) 190 (53.4) 322 (60.9) 772 (64.8) 311 (60.7) 461 (67.9)
Secondary or higher 116 (13.1) 73 (20.5) 43 (9.1) 255 (21.4) 171 (33.4) 84 (12.4)
Body Mass Index
<18.5 208 (23.7) 84 (23.8) 124 (23.6) 270 (22.8) 150 (29.6) 120 (17.8)
18.5-24.9 585 (66.6) 246 (69.7) 339 (64.4) 790 (66.8) 340 (67.1) 450 (66.7)
25.0-29.9 66 (7.5) 18 (5.1) 48 (9.1) 91 (7.7) 15 (3.0) 76 (11.3)
30+ 20 (2.3) 5 (1.4) 15 (2.9) 31 (2.6) 2 (0.4) 29 (4.3)
Ate vegetables (days)
0-4 148 (16.7) 85 (23.9) 63 (11.9) 226 (19.0) 128 (25.1) 98 (14.4)
5-7 736 (83.3) 270 (76.1) 466 (88.1) 963 (81.0) 381 (74.9) 582 (85.6)
Ate fruits (days)
0-4 304 (34.4) 144 (40.6) 160 (30.3) 562 (47.8) 271 (54.1) 291 (43.1)
5-7 579 (65.6) 211 (59.4) 368 (69.7) 614 (52.2) 230 (45.9) 384 (56.9)
Time usually spent sitting or reclining on a typical day (hours)
<3.5 375 (42.6) 142 (40.1) 233 (44.3) 576 (48.2) 262 (51.2) 314 (46.0)
3.5+ 505 (57.4) 212 (59.9) 293 (55.7) 618 (51.8) 250 (48.8) 368 (54.0)
Alcohol
Yes 272 (30.8) 173 (48.7) 99 (18.8) 469 (39.9) 291 (58.2) 178 (26.4)
No` 611 (69.2) 182 (51.3) 429 (81.3) 706 (60.1) 209 (41.8) 497 (73.6)
Smoke
Yes 198 (22.4) 141 (39.6) 57 (10.8) 256 (21.5) 207 (40.4) 49 (7.2)
No 687 (77.6) 215 (60.4) 472 (89.2) 937 (78.5) 305 (59.6) 632 (92.8)
Hypertension
Yes 228 (25.8) 98 (27.5) 130 (24.6) 360 (30.3) 160 (31.3) 200 (29.5)
No 656 (74.2) 258 (72.5) 398 (75.4) 830 (69.7) 351 (68.7) 479 (70.5)
Table 1: Socio-demographic and overweight/obesity characteristics of the sample stratified by district.
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activity. The observed level of obesity in the current study is much 
lower than what was observed in an urban Lusaka district, Zambia, 
of 14.2% [12]. Our observation is similar to that made in a systematic 
review of literature that prevalence of obesity was higher in urban than 
rural areas in the African continent [21]. The prevalence of overweight 
or obese in the current study is half the prevalence of overweight (18%) 
and obese (5.3%) reported in Eastern Uganda [22].
Sex, education, vegetable consumption, smoking and hypertension 
were significantly associated with overweight/obesity. The finding 
that females were more likely to be overweight/obese supports the 
assertion by Prentice [5] that obesity is culturally accepted as a positive 
and desirable trait especially among women, leading to major gender 
differences in obesity rates in many countries in Africa and some areas 
of the Pacific. Abubakari et al. [11], in a meta-analysis, found that 
women were more likely to be obese than men in Western African 
populations. Elsewhere in Africa, obesity was markedly higher in 
females than males in Morocco [23], Tanzania [24], South Africa [25] 
and Zambia [12].
Education level was positively associated with overweight/obesity 
in the present study. The association between higher education levels 
with overweight/obesity accords the result found in urban Lusaka 
district that persons with no formal education were less likely to be 
obese compared to person who attained college or university level of 
education [12]. This finding accords the observation by Monteiro et al. 
[26] that in low-income countries, the risk of obesity among women in 
the fourth quartile of years of schooling was higher than in the rest of 
OR Unadjusted odds ratio
AOR Adjusted odds ratio
CI Confidence interval
Table 2: Factors associated with overweight/obesity in bivariate and multivariate analyses.
Factor OR (95% CI) AOR (95% CI)
Age group (years)
<45 1 -
45+ 1.08 (0.93, 1.25)
Sex
Male 1 1
Female 1.83 (1.53, 2.18) 1.78 (1.46, 2.17)
Education
None 1 1
Primary 1.04 (0.85, 1.27) 0.92 (0.74, 1.15)
Secondary or higher 1.59 (1.25, 2.02) 2.04 (1.56, 2.67)
Ate vegetables (days)
0-4 1 1
5-7 1.45 (1.15, 1.83) 1.35 (1.06, 1.72)
Ate fruits (days)
0-4 1 -
5-7 1.04 (0.90, 1.20)
Time usually spent sitting or reclining on a typical day (hours)
<3.5 1 -
3.5+ 0.98 (0.85, 1.13)
Alcohol
Yes 1 -
No` 1.49 (1.25, 1.77)
Smoke
Yes 1 1
No 2.63 (1.87, 3.68) 2.06 (1.42, 2.98)
Hypertension
Yes 1 1
No 0.80 (0.69, 0.93) 0.70 (0.59, 0.82)
the quartiles of years of schooling, contrary to the observed relationship 
between obesity and education in the upper-middle-income where a 
negative relationship was observed.
Findings on the associations between vegetable consumption and 
overweight/obesity have not been consistent. The finding in the current 
study that vegetable consumption was associated with overweight/
obesity is not clear. While we did not obtain information on the type 
of vegetables eaten by participants, most families in Zambia consume 
green leafy vegetables that have low glycemic index; hence, the results 
in the current study would be unexpected. Field et al. [27] did not 
observe any consistent evidence that vegetable, with or without potato 
products, promoted weight gain. Pérez [28] found that the frequency 
of eating vegetables was positively related to not being overweight. 
Vanasse et al. [29] reported that low fruit and vegetable consumption 
were both good predictors of obesity. 
Rudatsikira et al. [12] found that persons who smoked cigarettes in 
Lusaka, Zambia, were less likely to be obese, and this finding is similar 
to that reported in the current study of non smokers being more likely 
to be overweight or obese. In a national cohort, Williamson et al. [30] 
observed that smoking cessation led to weight gain. Bamia et al. [31] 
reported that smokers had lower mean body weight and lower mean 
BMI, and smokers who quit smoking tended to put on weight [30]. 
These observations may partly be explained by the fact that smoking 
increases energy expenditure [32] and might suppress appetite [33].
Large epidemiological studies [34,35] with sample sizes of 1 million 
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and 10,000 participants have documented the association between 
body weight and blood pressure. Prevalence rates of hypertension were 
50% to 300% higher in persons who classified themselves as overweight 
as in the non overweight group [34] and in another study, BMI was 
significantly independently associated with systolic and diastolic blood 
pressure. Also, prospective studies have shown that obesity increases 
the risk of developing hypertension [36,37] and weight gain in adult 
life especially seems to be an important risk factor for the development 
of hypertension [36,38]. 
Conclusions
Prevalence of overweight/obesity was low and this is time to start 
instituting interventions to control the obesity epidemic in rural 
districts of Zambia.
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